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(57) ABSTRACT 

A head Stack assembly includes a head Stack assembly main 
body moving a head across a disk, and rotating around a 
predetermined pivot shaft. The head stack assembly also 
includes a center of gravity compensation portion coupled to 
the head stack assembly main body and compensating for 
imbalances in the center of gravity of the head stack assembly 
main body to be not more than a reference imbalance value. 
The reference imbalance value is based on an imbalance 
value of the center of gravity of the head stack assembly main 
body measured with respect to a rotational center of the pivot 
shaft. 

10 Claims, 8 Drawing Sheets 
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HEAD STACK ASSEMBLY, HARD DISK 
DRIVE HAVING THE SAME, AND HARD 

DISK DRIVE METHOD INCLUDING CENTER 
OF GRAVITY COMPENSATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims the benefit of Korean Application 
No. 10-2005-0062611, filed Jul. 12, 2005, in the Korean 
Intellectual Property Office, the disclosure of which is incor 
porated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
Embodiments of the present invention relate to head stack 

assemblies, hard disk drives having the same, and hard disk 
drive methods, and more particularly, to a head Stack assem 
bly which can compensate for an imbalance in the center of 
gravity of the head stack assembly when an imbalance value 
of the center of gravity, measured with respect to the rota 
tional center of a pivot shaft, does not satisfy predetermined 
requisites. The imbalance in the center of gravity can be 
compensated by making the imbalance value not more than a 
reference value that satisfies the requisites. 

2. Description of the Related Art 
Hard disk drives are one of may types of memory devices 

that include electronic units and mechanical units for respec 
tively converting a digital electronic pulse into/from a perma 
nent magnetic field on a disk to record and reproduce data. As 
an example, hard disk drives have been widely used as aux 
iliary memory devices for computer systems because they can 
access a large amount of data at a high speed. In addition, 
compact hard disk drives having a diameter of 0.85 inches, 
similar to the size of a coin, have been recently developed for 
mobile phones. It is expected that hard disk drive application 
areas will continue to increase in the future. 
As an example, the hard disk drive includes a disk for 

storing data, a spindle motor for rotating the disk, ahead stack 
assembly (HSA) for recording and/or reading data to/from 
the disk while moving across the disk arounda predetermined 
pivot shaft, a printed circuit board assembly (PCBA) for 
controlling the above-described parts, and a base for Support 
ing these constituent parts. 

FIG. 1 illustrates a conventional head stack assembly of a 
hard disk drive. Referring to FIG. 1, a head stack assembly 
110 includes a magnetic head 112 for the recording and/or 
reproducing of data to/from the disk, an actuator arm 113, 
pivoting around a pivot shaft 116, to move across the disk so 
that the magnetic head 112 can access data on different por 
tions of the disk, a pivot shaft holder 115 for rotatably sup 
porting the pivot shaft 116, and a bobbin 117, extending from 
the pivot shaft holder 115 in an opposite direction as the 
actuator arm 113, and having VCM coil 118 wound there 
around between magnets (not shown) of a Voice coil motor 
(VCM, not shown). The actuator arm 113 may include a 
swing arm 113a, rotating around the pivot shaft 116 by the 
operation of the voice coil motor, and a suspension 113b 
having an end portion where the magnetic head 112 is 
attached. 
The voice coil motor may be a sort of a drive motor for 

pivoting the actuator arm 113 to move the magnetic head 112 
overa desired position on the disk, according to the Fleming's 
left hand rule, that is, the force generated when current is 
applied to a conductive body located in a magnetic field. As 
current is applied to the VCM coil 118, located between the 
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2 
magnets, a force is generated and applied to the bobbin 117 to 
pivot the same. Thus, as the actuator arm 113, extending from 
the pivot shaft holder 115 in an opposite direction as the 
bobbin 117, pivots, the magnetic head 112 supported at the 
end portion of the actuator arm 113 moves across a rotating 
disk to search tracks and access desired information. 

One of the items to consider when the head stack assembly 
110 is designed and manufactured is to match the centers of 
gravity of the head stack assembly 110 and the pivot shaft 
116. To match the centers of gravity of the head stack assem 
bly 110 and the pivot shaft 116 is important to enhance a 
position determination accuracy of the magnetic head 112. 
This becomes even more important because the capacities of 
a hard disk drives have been rapidly increasing with the recent 
implementation of high track per inch (TPI) requirements, as 
well as because hard disk drives are becoming widely used for 
apparatuses other than personal computers. 
When the imbalance value of the center of gravity of the 

head stack assembly 110, with respect to the rotational center 
of the pivot shaft 116, does not satisfy predetermined requi 
sites, a position error signal (PES) during the seek of the 
magnetic head 112 becomes affected upon generation of 
vibrations. Consequently, throughput efficiency in reading/ 
writing from/to a hard disk drive is lowered. Thus, there is a 
need to minimize imbalances in the front/back and left/right 
directions of the center of gravity of the head stack assembly 
110 to within in a controllable range. 

Designing of a head stack assembly 110 may be performed 
through simulations to maintain an acceptable imbalance of 
the head stack assembly 110. As an example, Korean Patent 
Publication No. 2002-042423 discusses the attachment of a 
dummy weight to compensate for imbalances for a dipop 
version of a hard disk drive. Similarly, Korean Patent Publi 
cation No. 1998-084524 discusses the attachment of a 
dummy weight to compensate for imbalance due to the 
attachment/detachment of a detachable Swing arm. 

However, even when the imbalance value is designed to be 
close to “O'” in actual implementations, including the above 
referenced conventional systems, when the center of gravity 
of an actual manufactured head stack assembly is measured 
using a balance measurer, the imbalance value of the center of 
gravity of the head stack assembly 110 is different from a 
designed value, in particular, the imbalance value frequently 
does not match the predetermined requisites. This difference 
is typically due to differing tolerances in respective parts or 
processes. Since the actually manufactured head stackassem 
bly 110 frequently has an imbalance value different form the 
designed value, there is a limit to the compensating of the 
imbalance in the center of gravity before measuring the center 
of gravity of the actually manufactured head stack assembly 
110. Thus, a variety of methods to reduce process tolerances 
during the manufacture of the head stack assembly 110 have 
been used. Nevertheless, when the center of gravity of the 
actually manufactured head Stack assembly 110 is measured 
using the balance measurer, the imbalance value frequently 
exceeds the reference imbalance value. Further, whena vibra 
tion test is performed with respect to the actually manufac 
tured head stack assembly 110, the throughput, having a 
strong correlation with the imbalance value, does not satisfy 
the predetermined requisites. 
As described above, according to conventional operations, 

even when the head stack assembly is designed to have an 
imbalance value close to “0”, the imbalance value of the 
center of gravity of the actually manufactured head stack 
assembly exceeds the required reference imbalance value. 
Thus, in the hard disk drive having such a head Stack assem 
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bly, the position error signal is frequently affected by vibra 
tions, thereby remarkably lowering throughput efficiency of 
the hard disk. 

SUMMARY OF THE INVENTION 

To achieve the above and/or other aspects and advantages, 
embodiments of the present invention include a head stack 
assembly, including a head stack assembly main body for 
moving across a disk, around a predetermined pivot shaft, for 
recording and/or reproducing of data to/from the disk, and a 
center of gravity compensation portion included with the 
head stack assembly main body and compensating for an 
imbalance in a center of gravity, with respect to a rotational 
center corresponding to the pivot shaft, of the head stack 
assembly main body to correspond to not being more than a 
reference imbalance value based on a measured imbalance in 
a center of gravity, with respect to a pivot shaft rotational 
center, of the head stack assembly main body. 

Further, the reference imbalance value may be between 
1-30 mg.cm. 
The head Stack assembly main body may include an actua 

tor arm, a pivot shaft holder rotatably Supporting the pivot 
shaft, where the actuator arm is coupled and Supported, and a 
bobbin extending from the pivot shaft holder in a direction 
opposite to the actuator arm, wherein the center of gravity of 
the head stack assembly main body is set to fall along a side 
of the bobbin on a plane passing through the pivot shaft and 
perpendicular to a lengthwise direction of the actuator arm, 
with the center of gravity compensation portion being pro 
vided with at least one of the actuator arm and the pivot shaft 
holder. 

Here, the actuator arm may have a triangular penetration 
opening formed in a center area thereof to Substantially have 
a triangular shape. In addition, the center of gravity compen 
sation portion may be a compensation weight coupled to the 
actuatOr arm. 
The center of gravity compensation portion may be a com 

pensation weight coupled to the head stack assembly main 
body. The compensation weight may further be a compensa 
tion weight plate that contacts a surface of the head stack 
assembly main body adjacent to a triangular penetration 
opening of head Stack assembly main body and is Supported 
by the head Stack assembly main body. 

The compensation weight may be one of a screw and a 
balance Snap which are detachably coupled to an area on a 
Surface of the head Stack assembly main body. 

In addition, the compensation weight may be a fluid mate 
rial when initially contacting an area of a surface of the head 
stack assembly main body. The fluid material may further be 
one of glue and bonding material. 
The compensation weight may be a balance ring that is 

partially inserted along an inner Surface of a triangular pen 
etration opening of the head stack assembly main body. In 
addition, the balance ring may be substantially has a “U” 
shape with two legs, and the two legs having different lengths. 
To achieve the above and/or other aspects and advantages, 

embodiments of the present invention include a hard disk 
drive, including at least one rotatable disk for storing data, 
and a head stack assembly included a head Stack assembly 
main body for moving across the disk, around a predeter 
mined pivot shaft, and a center of gravity compensation por 
tion included with the head stack assembly main body and 
compensating for an imbalance in a center of gravity, with 
respect to a rotational center corresponding to the pivot shaft, 
of the head stack assembly main body to correspond to not 
being more than a reference imbalance value based on a 
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4 
measured imbalance in a center of gravity, with respect to a 
pivot shaft rotational center, of the head stack assembly main 
body. 

Here, the reference imbalance value may further be 
between 1-30 mg.cm. 
The head Stack assembly main body may include an actua 

tor arm, pivot shaft holder rotatably supporting the pivot 
shaft, where the actuator arm is coupled and Supported, and a 
bobbin extending from the pivot shaft holder in a direction 
opposite to the actuator arm, wherein the center of gravity of 
the head stack assembly main body is set to fall along a side 
of the bobbin on a plane passing through the pivot shaft and 
perpendicular to a lengthwise direction of the actuator arm, 
with the center of gravity compensation portion being pro 
vided with at least one of the actuator arm and the pivot shaft 
holder. 
The actuator arm may have a triangular penetration open 

ing formed in a center area thereof to Substantially have a 
triangular shape. Further, the center of gravity compensation 
portion may be a compensation weight that is coupled to the 
actuatOr arm. 
The compensation weight may be a compensation weight 

plate that contacts a Surface of the head stack assembly main 
body adjacent to a triangular penetration opening of the head 
stack assembly main body and is Supported by the head stack 
assembly main body. 

In addition, the compensation weight is one of a screw and 
a balance Snap which are detachably coupled to an area on a 
Surface of the head Stack assembly main body. 
The compensation weight may be fluid material when ini 

tially contacting an area of a Surface of the head Stack assem 
bly main body. In addition, the fluid material may be one of 
glue and bonding material. 
The compensation weight may be a balance ring that is 

partially inserted along an inner Surface of a triangular pen 
etration opening of the head stack assembly main body. Here, 
the balance ring may substantially have a “U” shape with two 
legs, the two legs having different lengths. 
To achieve the above and/or other aspects and advantages, 

embodiments of the present invention include a hard disk 
drive method, including measuring an imbalance value of a 
center of gravity of a head stack assembly main body with 
respect to a rotational center corresponding to a pivot shaft, 
and compensating for an imbalance in the measured center of 
gravity to not be more than a reference imbalance value by 
instilling a center of gravity compensation portion with the 
head stack assembly main body. 
The method may further include installing the head stack 

assembly main body into a hard disk drive body for moving 
across a disk around a pivot shaft, 
The center of gravity compensation portion may be 

instilled with the head stack assembly main body based on a 
measured imbalance in a center of gravity, with respect to a 
pivot shaft rotational center, of the head stack assembly main 
body. 
The method may further include modifying the center of 

gravity compensation portion to compensate for another mea 
Sured imbalance in a center of gravity, with respect to a pivot 
shaft rotational center, of the head stack assembly main body. 

Further, in the compensating of the imbalance in the center 
of gravity, the reference imbalance value is between 1-30 
mgcm. 

In the hard disk drive method, the head stack assembly 
main body may include an actuator arm, a pivot shaft holder 
rotatably Supporting the pivot shaft, where the actuator arm is 
coupled and Supported, and a bobbin extending from the pivot 
shaft holder in a direction opposite to the actuator arm, 
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wherein, the center of gravity of the head stack assembly main 
body is set to fall along a side of the bobbin on a plane passing 
through the pivot shaft and perpendicular to a lengthwise 
direction of the actuator arm, with the compensating of the 
imbalance includes instilling the center of gravity compensa 
tion portion with at least one of the actuator arm and the pivot 
shaft holder. 

The center of gravity compensation portion is a compen 
sation weight that is coupled to the actuator arm. In addition, 
the center of gravity compensation portion may be a compen 
sation weight that is coupled to the head stack assembly main 
body. 

The compensation weight may be a compensation weight 
plate that contacts a Surface of the head stack assembly main 
body adjacent to a triangular penetration opening of the head 
stack assembly main body and is Supported by the head stack 
assembly main body. 

To achieve the above and/or other aspects and advantages, 
embodiments of the present invention include a hard disk 
drive method, including installing a head stack assembly 
main body into a hard disk drive body for moving across a 
disk around a pivot shaft, and compensating for an imbalance 
in a center of gravity of the head stack assembly main body, 
with respect to a rotational center corresponding to the pivot 
shaft, to not be more than a reference imbalance value, by 
instilling a center of gravity compensation portion with the 
head stack assembly main body. 

Additional aspects and/or advantages of the invention will 
be set forth in part in the description which follows and, in 
part, will be apparent from the description, or may be learned 
by practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and/or other aspects and advantages of the invention 
will become apparent and more readily appreciated from the 
following description of the embodiments, taken in conjunc 
tion with the accompanying drawings of which: 

FIG. 1 illustrates a conventional head stack assembly of a 
hard disk drive; 

FIG. 2 illustrates an exploded perspective view of a hard 
disk drive, according to an embodiment of the present inven 
tion; 

FIG.3 illustrates ahead stackassembly of a hard disk drive, 
Such as that shown in FIG. 2, according to an embodiment of 
the present invention; 

FIG. 4 graphically illustrates a measurement result of 
throughput with respect to the head stack assembly measured 
to have an imbalance value of over 100 mg.cm; and 

FIG. 5 graphically illustrates a measurement result of 
throughput after an imbalance value is compensated to be 
under 30 mg.cm by coupling a weight compensation plate to 
the actuator arm of a head Stack assembly, Such as the head 
stack assembly of FIG.4, according to an embodiment of the 
present invention; 

FIG. 6 illustrates ahead stackassembly of a hard disk drive, 
according to another embodiment of the present invention; 

FIG. 7 illustrates ahead stackassembly of a hard disk drive, 
according to yet another embodiment of the present inven 
tion; and 
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6 
FIG. 8 illustrates ahead stack assembly of a hard disk drive, 

according to still yet another embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Reference will now be made in detail to embodiments of 
the present invention, examples of which are illustrated in the 
accompanying drawings, wherein like reference numerals 
refer to the like elements throughout. Embodiments are 
described below to explain the present invention by referring 
to the figures. 

FIG. 2 illustrates a hard disk drive according to an embodi 
ment of the present invention. Referring to FIG. 2, a hard disk 
drive 1 may include a disk 71 for storing data, a spindle motor 
72 for rotating the disk 71, a head stack assembly (HSA) 10, 
pivoting around a pivot shaft 16, to move across the disk 71 so 
that a magnetic head 12 can record and/or reproduce data 
to/from the disk 71, a printed circuitboard assembly (PCBA) 
73, which includes a printed circuit board (PCB) on which 
most circuit parts may be installed, for controlling the above 
described parts, a base 74 on which any of the above parts are 
assembled, and a cover 75 to cover the base 74. 

FIG.3 illustrates ahead stack assembly of a hard disk drive, 
Such as that shown in FIG. 2, according to an embodiment of 
the present invention. Referring to FIGS. 2 and 3, the head 
stack assembly 10 may be a carriage to permit the recording 
and/or reproducing of data on the disk 71 and may include a 
head stack assembly main body 11, pivoting around the pivot 
shaft 16, to move across the disk 71, and a center of gravity 
compensation portion 20 coupled to the head stack assembly 
main body 11 to compensate for the imbalance of the center of 
gravity to be not more than a reference imbalance value, 
based on a measured imbalance value of the center of gravity 
of the head stack assembly main body 11 with respect to the 
rotational center of the pivot shaft 16. In this embodiment, the 
center of gravity compensation portion 20 may be a compen 
sation weight, such as a compensation weight plate. 
The head Stack assembly main body 11 may include an 

actuator arm 13 having a triangular penetration opening 14 
formed in the center area thereof, to substantially have a 
triangular shape, and movable to move the magnetic head 12 
across the disk 71 to access the data on the disk 71, a pivot 
shaft holder 15 rotatably supporting the pivot shaft 16, to 
which the actuator arm 13 is coupled and supported thereby, 
and a bobbin 17 extending from the pivot shaft holder 15 in an 
opposite direction as the actuator arm 13 and having a voice 
coil motor (VCM) coil 18 wound therearound to be located 
between magnets of a voice coil motor. The actuator arm 13 
may include a Swing arm13a, pivoting around the pivot shaft 
16 by the operation of the Voice coil motor, and a Suspension 
13b, Supported by the Swing arm 13a, having a magnetic head 
12 attached to an end portion thereof. The reference imbal 
ance value can be variously selected according to the capacity 
of the hard disk drive 1, and in particular, appropriately 
selected from a range between 1-30 mg.cm. In an embodi 
ment of the present invention, the imbalance value should be 
lower than the reference imbalance value of 30 mg cm. How 
ever, as the capacity of the hard disk drive increases, a more 
strict limit on the imbalance value may be needed. 

According to an embodiment of the present invention, the 
center of gravity of the head stack assembly main body 11 
may be measured before the head stack assembly 10 is com 
pletely manufactured and assembled in the hard disk drive 1. 
Here, the center of gravity compensation portion may be 
applied to make the imbalance value to not be more than 30 
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mg'cm. When the corrected imbalance value is maintained, 
the head stack assembly 10 may be assembled in the hard disk 
drive 1, such as that of FIG. 2. According to an embodiment 
of the present invention the center of gravity compensation 
portion may be a compensation weight coupled to the head 
stack assembly main body 11, e.g., compensation weight 
plate 20. 
When the center of gravity of the head stackassembly main 

body 11 is measured, the center of gravity of the head stack 
assembly main body 11 may fall along the side of the actuator 
arm 13 or along the side of bobbin 17, with respect to the pivot 
shaft 16. When the center of gravity of the head stack assem 
bly main body 11 falls along the side of the actuator arm 13, 
the compensation weight can be coupled to the side of the 
bobbin 17. However, since coupling the compensation weight 
to the bobbin 17 may be more difficult than coupling the same 
to the actuator arm13, to facilitate the coupling, the side of the 
actuator arm 13 may be manufactured intentionally lighter, 
with respect to the pivot shaft 16. Thus, the side of the actuator 
arm 13 may actually be manufactured to be lighter so that the 
center of gravity of the head stack assembly main body 11 is 
made to fall along the side of the bobbin 17. 

In the embodiment of the present invention, the compen 
sation weight plate 20 may be coupled to the side of the 
actuator arm 13. In this embodiment, the center of gravity of 
the head stack assembly main body 11 is measured to fall 
along the side of the bobbin 17, with respect to a plane passing 
through the pivot shaft 16 and perpendicular to the lengthwise 
direction of the actuator arm13. In detail, the imbalance of the 
head stack assembly main body 11 is located along a position 
at the side of the bobbin 17 and the desired value of the 
imbalance is measured to be not less than 30 mg.cm. Here, the 
compensation weight plate 20, for compensating for the 
imbalance in the center of gravity of the actuator arm13, may 
be coupled to the head stack assembly main body 11 so that 
the imbalance value is not more than 30 mg.cm. 

The compensation weight plate 20 may have a “U” shape 
and contact the surface of the actuator arm 13 adjacent to the 
triangular penetration opening 14 of the actuator arm 13. 
Although lengths of both legs of the compensation weight 
plate 20 may be the same, in one embodiment, the lengths of 
both legs may be different so that an imbalance in the left and 
right sides can be further compensated for. Accordingly, the 
improved effect of the head stack assembly 10, according to 
embodiments of the present invention, can be easily under 
stood by comparing the graph illustrated in FIG. 4, showing 
throughput before implementation of an embodiment of the 
present invention, with the graph illustrated in FIG.5 showing 
throughput after implementation of an embodiment of the 
present invention. 
A hard disk drive method, according to an embodiment of 

the present invention, will now be described in more detail 
below. 

The head stack assembly main body 11, which may read 
out data from the disk 71 while moving across the disk 71, 
may be manufactured according to a predetermined design. 
An imbalance value of the center of gravity of the head stack 
assembly main body 11, with respect to the rotational center 
of the pivot shaft 16, may be measured using a balance mea 
Surer (not shown). The balance measurer may indicate devia 
tion of an imbalance value for the center of gravity of the head 
stack assembly main body 1 from the rotational center of the 
pivot shaft 16, along with a corresponding imbalance position 
thereof. Accordingly, an amount and position of the imbal 
ance value may be recognized so that it can be seen where to 
apply a compensation weight plate 20 to compensate for the 
imbalance in the center of gravity. 
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8 
Too compensate for the imbalance in the center of gravity, 

the compensation weight plate 20 may be Supported on the 
actuator arm 13 to contact the same so that the imbalance 
value is not more than 30 mg.cm, based on the above mea 
Sured imbalance value. Thus, according to an embodiment of 
the present invention, head stack assembly 10 whose imbal 
ance in the center of gravity of the head stack assembly 10 has 
been compensated for, may be provided. 

Thus, once the imbalance value is not more than 30 mg.cm, 
the head stack assembly 10 may be assembled in the hard disk 
drive 1. The head stack assembly 10, whose imbalance in the 
center of gravity has been compensated for, will maintain a 
particular throughput, such as that which satisfies the requi 
sites shown in FIG. 5, compared to illustration of FIG. 4 prior 
to the compensation. 

In an embodiment of the present invention, the compensa 
tion weight may be replaced by other compensation weights, 
different from the above described compensation weight 
plate 20. FIGS. 6-8 illustrate head stack assemblies of a hard 
disk drive according to alternative embodiments of the 
present invention. 

In an embodiment shown in FIG. 6, a screw 30 may be 
detachably coupled to an area on the Surface of the actuator 
arm 13 of head stack assembly 10a. However, a balance snap 
may also be used in Some cases. In these cases, a screw hole 
to couple the screw 30 or a hole for inserting the balance snap 
may generally be provided in the actuator arm 13 in advance. 

In an embodiment shown in FIG. 7, a fluid material, e.g., a 
bonding material 40, may be applied to an area on the Surface 
of the actuator arm 13 of head stack assembly 10b as the 
compensation weight. The fluid material may be a liquid that 
subsequently hardens. As an alternative, a glue or epoxy may 
be used. Compared to the embodiment of FIG. 6, a screw hole 
is not needed in this embodiment, rather, a glue or bonding 
material, for example, may be easily and conveniently pasted 
on an appropriate position. 

In an embodiment shown in FIG. 8, the compensation 
weight may be a balance ring 50 that is partially inserted 
along an inner Surface of the triangular penetration opening 
14 of the actuator arm 13 of head stack assembly 10c. The 
balance ring 50, for example, may be manufactured of syn 
thetic resin having elasticity and may also have a “U” shape. 
Here, the balance ring 50 may further compensate for an 
imbalance in the left or right sides by controlling the length of 
both legs of the “U” shaped balance ring 50. 

Although, in the above-described embodiments, embodi 
ments have been set forth as being implemented with at least 
compensation weight plate 20, a screw 30, a balance Snap, a 
glue, a bonding material 40, and a balance ring 50, as a center 
of gravity compensation portion for compensating for the 
imbalance in the center of gravity of the head stack assembly 
10, the center of gravity compensation portion may further 
include a plurality of separable dummy weights. When the 
center of gravity of the head stack assembly main body 11 
falls along the side of the actuator arm 13, measured after the 
dummy weights are detachably coupled to the actuator arm 
13, the imbalance in the center of gravity of the head stack 
assembly main body 11 may be further compensated for by 
separating each of the dummy weights coupled to the actuator 
arm 13. 
As described above, according to embodiments of the 

present invention, when the imbalance value of the center of 
gravity of the head stack assembly, with respect to the rota 
tional center of the pivot shaft, and measured with respect to 
the head stack assembly, is manufactured according to a pre 
determined design that does not satisfy predetermined imbal 
ance requisites, the imbalance in the center of gravity of the 
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head stack assembly can be compensated for by making the 
imbalance value not more than a particular reference, thereby 
satisfying the predetermined requisites. Thus, effects of 
vibration on a position error signal can be reduced, compared 
to conventional systems, thereby stably maintaining through 
put efficiency of the hard disk. 

Although a few embodiments of the present invention have 
been shown and described, it would be appreciated by those 
skilled in the art that changes may be made in these embodi 
ments without departing from the principles and spirit of the 
invention, the scope of which is defined in the claims and their 
equivalents. 
What is claimed is: 
1. A head Stack assembly, comprising: 
ahead stack assembly main body for moving across a disk, 

around a predetermined pivot shaft, for recording and/or 
reproducing of data to/from the disk; and 

a center of gravity compensation portion coupled to the 
head Stackassembly main body and compensating for an 
imbalance in a center of gravity of the head stack assem 
bly main body with respect to a rotational center corre 
sponding to the pivot shaft, the imbalance not being 
more than a reference imbalance value, 

wherein the center of gravity compensation portion is a 
compensation weight coupled to the head stack assem 
bly main body, 

wherein the compensation weight is a fluid material when 
initially contacting an area of a Surface of the head stack 
assembly main body. 

2. The head stack assembly of claim 1, wherein the fluid 
material is one of glue and bonding material. 

3. A head stack assembly, comprising: 
ahead stack assembly main body for moving across a disk, 

around a predetermined pivot shaft, for recording and/or 
reproducing of data to/from the disk; and 

a center of gravity compensation portion coupled to the 
head Stackassembly main body and compensating for an 
imbalance in a center of gravity of the head stack assem 
bly main body with respect to a rotational center corre 
sponding to the pivot shaft, the imbalance not being 
more than a reference imbalance value, 

wherein the center of gravity compensation portion is a 
compensation weight coupled to the head stack assem 
bly main body, 

wherein the compensation weight is a balance ring that is 
partially inserted along an inner Surface of a triangular 
penetration opening of the head Stack assembly main 
body. 

4. The head stack assembly of claim3, wherein the balance 
ring substantially has a “U” shape with two legs, and the two 
legs having different lengths. 

5. A hard disk drive, comprising: 
at least one rotatable disk for storing data; and 
a head stack assembly comprising a head stack assembly 

main body moving across the disk, around a predeter 
mined pivot shaft, and a center of gravity compensation 
portion coupled to the head Stack assembly main body 
and compensating for animbalance in a center of gravity 
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10 
of the head stack assembly main body with respect to a 
rotational center corresponding to the pivot shaft the 
imbalance not being more than a reference imbalance 
value, 

wherein the center of gravity compensation portion is a 
compensation weight that is coupled to the head stack 
assembly main body, 

wherein the compensation weight is fluid material when 
initially contacting an area of a Surface of the head stack 
assembly main body. 

6. The hard disk drive of claim 5, wherein the fluid material 
is one of glue and bonding material. 

7. A hard disk drive, comprising: 
at least one rotatable disk for storing data; and 
a head stack assembly comprising a head stack assembly 

main body moving across the disk, around a predeter 
mined pivot shaft, and a center of gravity compensation 
portion coupled to the head Stack assembly main body 
and compensating for animbalance in a center of gravity 
of the head stack assembly main body with respect to a 
rotational center corresponding to the pivot shaft the 
imbalance not being more than a reference imbalance 
value, 

wherein the center of gravity compensation portion is a 
compensation weight that is coupled to the head stack 
assembly main body, 

wherein the compensation weight is a balance ring that is 
partially inserted along an inner Surface of a triangular 
penetration opening of the head Stack assembly main 
body. 

8. The hard disk drive of claim 7, wherein the balance ring 
substantially has a “U” shape with two legs, the two legs 
having different lengths. 

9. A hard disk drive method, comprising: 
measuring an imbalance value of a center of gravity of a 

head stack assembly main body with respect to a rota 
tional center corresponding to a pivot shaft; and 

compensating for an imbalance in the measured center of 
gravity to not be more than a reference imbalance value 
by instilling a plate-shaped center of gravity compensa 
tion portion with the head stack assembly main body; 

and modifying the center of gravity compensation portion 
to compensate for another measured imbalance in a cen 
ter of gravity, with respect to a pivot shaft rotational 
center, of the head stack assembly main body. 

10. A hard disk drive method, comprising: 
measuring an imbalance value of a center of gravity of a 

head stack assembly main body with respect to a rota 
tional center corresponding to a pivot shaft; and 

compensating for an imbalance in the measured center of 
gravity to not be more than a reference imbalance value 
by instilling a plate-shaped center of gravity compensa 
tion portion with the head stack assembly main body, 

wherein, in the compensating of the imbalance in the center 
of gravity, the reference imbalance value is between 
1-30 mg.cm. 


